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Abstract
A general method is shown to nd solutions to the reection equation in higher spin
representations starting from the fundamental one. The method is illustrated by applying
it to the obtaining of the K diagonal boundary matrices in higher spin generalizations of
the XXZ model. The applicability of the method to higher rank algebras is shown by
obtaining the K diagonal matrices for a spin chain in the f3

g representation of su(3) from
the f3g one.
Quantum integrable systems are usually treaty by imposing periodic boundary condi-
tions. Recently there has been increasing interest in exploring other possibilities compat-
ible with integrability. There is a method, proposed by Sklyanin in the framework of the
algebraic Bethe ansatz [1] and relying on previous results of Cherednik [2] to obtain inte-
grable models with non-periodic boundary conditions. The original Sklyanin's formalism,
that assumes the model is invariant under the parity and time reversal symmetries, was
extended to more general systems in refs. [3]{[5] among others. A careful analysis in the
framework of algebraic structures was carried out in refs. [6]{[8]. For the XXZ model, an
alternative approach, based on a diagonalization schema via vertex operators [9], can be
found in [10]
The Sklyanin's formalism introduces a boundary K
+
() matrix, which must verify













































() together with the R () determine the integrable system with open
boundary conditions. In this way, solutions to models associated to the fundamental
representation of dierent algebras have been found [11]{[16]
In this paper, we present a method that allow to obtain the solutions to the reection
equations in higher spin representations by starting from the solutions in the fundamental
representation. The notation we are going to use is explained in gure 1.
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In order to nd the reection matrices in a higher representation , one should solve
the eqn. (1) with all operators in the wanted representation. This would require to know
the
()
R() operators, whose complexity increases with the dimension of the representation




matrices. Instead, we propose an alternative method.
Taking into account that the Yang-Baxter equations have validity in any representa-
tion, we can use them with either equal or dierent representations for the auxiliary space


















































































These expressions are represented in g. 2.
U
(s, s)

















































































































































In order to illustrate the method, we apply it to su(2). In this case we start from
the XXZ model obtained in the fundamental representation of U
q
(su(2)) and nd the














































































being arbitrary parameters. By introducing (8) and (9) in (7) we obtain 2


















































































The hamiltonian can be obtained from the K and
()



































































































































+ ctn  I
(12)
that corresponds to the hamiltonian given in [17] and [18] with boundary terms.












































Of course, this result can be obtained also from (10) by replacing  by   and  by
 in the limit ! 0.
As an example of the application of the method to a higher rank algebra, we are going
to nd the reection matrices in a spin chain with the site space in the f3

g representation
of su(3), starting from the chain with the site space in the other fundamental representation
f3g.












































































































b 0 0 0 0 0 0 0
0 0

b 0 0 0 0 0 0
0 0 0

b 0 0 0 0 0

d 0 0 0 a 0 0 0 c
0 0 0 0 0

b 0 0 0
0 0 0 0 0 0

b 0 0
0 0 0 0 0 0 0

b 0
c 0 0 0












































we obtain, for the f3


















































































































The method is quite general and will be applied in future work to look for non-diagonal
solutions with arbitrary spin and to models based on higher rank algebras.
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